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(S) Tumbler for loosening entangled clothes. 



(57) A rotating drum tumbler for loosening damp, 
entangled cloths or sheets is disclosed which 
includes a frame (1), a cylindrical drum (2) 
rotatably supported by the frame (1) for rotation 
about a horizontal axis thereof and having an 
opening (22, 23) in each of the opposite ends 
thereof, and drive means (3) for rotating the 
drum (2), and which is characterized in that a 
conveyer (4) is secured within the drum (2) for 
rotation therewith and operable to discharge 
the loosened cloths or sheets placed thereon 
through one of the openings (22 and 23) when 
the drum (2) is maintained in a predetermined 
position with the conveyer (4) being horizontally 
positioned. 
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This invention relates to a laundry tumbler for 
loosening damp, entangled cloths or sheets. 

In laundry establishments, a large number of 
cloths and sheets should be treated all together so 
that the washed, damp materials are unavoidably 
tightly entangled especially when the washed mate- 
rials contain large sized cloths and sheets. Thus, the 
washed, damp materials are generally fed to a rotat- 
ing drum tumbler for loosening the entangled materi- 
als. US-A-2, 960, 778 discloses a rotating drum having 
a door mechanism which can quickly and effectively 
open and close a door at the side of the drum by a 
special latching arrangement. Since the cloths and 
sheets treated in such a tumbler are not completely 
unraveled and are still damp, it is troublesome to 
manually discharge the contents from the drum. US- 
A-2,960,778 is silent with respect to an unloading 
mechanism. 

The present invention has been made with the 
above problem of the known rotating drum tumbler. 
In accordance with the present invention there is pro- 
vided a tumbler device comprising a frame (1), a cyl- 
indrical drum (2) rotatably supported by said frame 
(1) for rotation about a horizontal axis thereof and 
having an opening (22, 23) in each of the opposite 
ends thereof, and drive means (3) for rotating said 
drum (2), characterized in that conveyer means (4) is 
secured within said drum (2) for rotation therewith 
and operable to discharge contents placed thereon 
through one of said openings (22 and 23) when said 
drum (2) is maintained in a predetermined position. 

The present invention will now be described in 
detail below with reference to the accompanying 
drawings, in which: 

Fig. 1 is a perspective view diagrammatically 

showing one embodiment of a tumbler according 

to the present invention; 

Fig. 2 is an elevational view of Fig. 1 as seen from 
the direction of the arrow II in Fig. 1; 
Fig. 3 is a side view of Fig. 1 as seen from the di- 
rection of the arrow III in Fig. 1; 
Fig. 4 is an enlarged, partial, perspective view of 
a drum stopping and locking member of the tum- 
bler of Fig. 1; and 

Fig. 5 is a sectional view taken on line V-V in Fig. 
2. 

Referring now to Figs. 1-3 and 5, the reference 
numeral 1 denotes a frame including a base plate 11 , 
vertical and horizontal frames 12 and a top plate 16. 
Acylindrical drum 2 is rotatably mounted on the frame 
1 for rotation about a central, horizontal axis thereof. 
The drum 2 which defines a cloth tumbling chamber 
therewithin is composed of a pair of front and rear 
rims 26 and 27 and a tubular body 21 extending be- 
tween the front and rear rims 26 and 27 and having 
a multiplicity of perforations. The body 21 in this em- 
bodiment is formed of a reinforced metal net. The 
drum 2 is open at the front end 22 and at the rear end 



23. 

Two pairs of rollers 13 and 13 are fixed to the 
frame 1 for rolling and supporting engagement with 
the front and rear rims 26 and 27 of the drum 2. The 

5 drum 2 is rotated by operation of drive means 3 which 
includes a motor 31 secured to the frame 1, a drive 
disc 32 fixed to the drive shaft of the motor 31 and 
maintained in pressure and rolling engagement with 
the rear rim 27 of the drum 2. 

10 Conveyer means 4 is secured within the drum 2 

for discharging contents Y (Fig. 5) in the drum 2 
through the rear opening 23. The conveyer means 4 
includes a pair of front and rear rollers 41 and 42 each 
rotatably received by a pair of left and right, axially ex- 

15 tending supporting plates 25 and 25 fixedly secured 
to the drum 2. An endless conveyer belt 43 is wound 
around the rollers 41 and 42 and is caused to run 
upon driving one of the rollers 41 and 42. The belt 43 
in this embodi ment is formed of an air permeable wire 

20 net. As best seen in Fig. 2, the front roller 41 has a 
shaft 44 protruded from the body 41 of the drum 2. 
Adriven gear 58 is fixed to an end portion of the shaft 
44. 

Actuation means 5 is provided on the frame 1 for 

25 rotating the front roller 41. The actuation means 5 in- 
cludes a motor 51 having a drive shaft to which a first 
pulley 54 is fixed at the tip end thereof. A rockable 
arm 53 is pivoted on the motor shaft at one end there- 
of. The other end of the arm 53 is provided with a sec- 

30 ond pulley 55. The second pulley 55 is fixed to one 
end of a shaft freely rotatably received by the arm 53, 
while a drive gear 57 is fixed to the other end of the 
shaft, so that the second pulley 55 is rotatable togeth- 
er with the drive gear 57. Designated as 56 is an end- 

35 less belt wound around the first and second pulleys 
54 and 55. As a result of the above construction, the 
driving force of the motor 51 is transmitted to the drive 
gear 57 by the power transmission mechanism in- 
cluding the first and second pulleys 54 and 55 and the 

40 belt 56. 

Displacing means 8 is provided for rotating the 
arm 53 between upper and lower positions and, 
thereby maintaining the drive gear 57 in first and sec- 
ond positions. Thus, when the arm 53 is in the upper 

45 position, the drive gear 57 is in the first position 
where the drive gear 57 engages with the driven gear 
58 fixed to the shaft 44 of the front roller 41 provided 
that the drum 2 is maintained in a predetermined pos- 
ition, as shown in Fig. 5, relative to the frame 1 . When 

50 the arm 53 is in the lower position, on the other hand, 
the drive gear 57 is in the second position where the 
drive gear 57 disengages from the driven gear 58. 
The displacing means 8 is composed of an air cylinder 
81 having an operating rod whose end is supporting 

55 engagement with a lower side of the arm 53. The cy- 
linder 81 is operated to extend and retract the oper- 
ating rod so that the arm 53 is rotated about the motor 
drive shaft to displace the drive gear 57 between the 
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first position (as shown by the two dotted line in Fig. 
3) and the second position (as shown by the solid line 
in Fig. 3). Thus, when the drive gear 57 is maintained 
in the first position and is in meshing engagement 
with the driven gear 58, the driving force of the motor 
51 is transmitted through the gears 57 and 58 to the 
front roller 41 of conveyer 4, so that the upper side of 
the belt 43 can run in the direction from the front end 
22 to the rear end 23. 

Lock means 6 is provided for stopping and main- 
taining the drum 2 at the predetermined position in 
which the upper surface of the conveyer belt 43 is in 
the horizontal position as shown in Fig. 5. One pre- 
ferred embodiment of the lock means 6 is illustrated 
in Fig. 4 in which designated as 62 is a latch receiving 
memberf ixed on the outer periphery of the drum 2 for 
rotation therewith. The latch receiving member 62 
has a U-shaped form defining a groove 63. An air cy- 
linder 65 is secured to the frame 1. The cylinder 65 
has a cylinder rod provided with a latch member 66 at 
the tip end thereof. By operation of the air cylinder 65, 
the latch member 66 is moved relative to the drum 2 
between an extended position and a retracted posi- 
tion. The air cylinder 65 is positioned so that the latch 
member 66 is engaged and held by the latch receiving 
member 62 as shown by the two dotted line in Fig. 4 
when the latch member 66 is in the extended position 
and when the drum 2 is in the predetermined posi- 
tion. In the retracted position, the latch member 66 is 
disengaged from the latch receiving member 62 as 
shown by the solid line in Fig. 4. 

Referring still to Fig. 4, designated as 61 is a sen- 
sor fixed to the frame 1 and adapted to generate a de- 
tection signal when the drum 2 is located at the pre- 
determined position. In the illustrated case, the sen- 
sor 61 is a photoelectric tube adapted to generate a 
detection signal when the latch receiving member 62 
is located adjacent to the sensor 61, ie. when the 
drum 2 is positioned in the predetermined position. 
Any position detector such as a magnetic sensor may 
be used for the purpose of the present invention. The 
sensor 61 is electrically connected to a braking mech- 
anism of the motor 31 to stop the rotation of the motor 
31. 

Referring to Fig. 1 , a front cover 14 is secured to 
the frame 1 to cover the front opening 22 of the drum 
2. The cover 14 is provided with an opening 15 for 
feeding cloths and sheets into the drum 2. A hinged, 
rear cover 1 7 is provided to cover the rear opening 23 
of the drum 2. The cover plate 17 is connected with 
a pair of hinges 71 to the top plate 16 of the frame 1. 
Designated as 7 is an air cylinder fixedly secured on 
the top plate 1 6. The cylinder 7 has a cylinder rod piv- 
otally connected to an upper portion of the cover plate 
17. As shown in Fig. 5, when the cylinder 7 is actuated 
to retract the cylinder rod, the rear cover plate 17 is 
swung to open the rear opening 23 of the drum 2 so 
that the contents Y on the conveyer 4 can be dis- 



charged upon the actuation of the conveyer 4. When 
the cylinder rod is extended, the cover plate 17 is ro- 
tated to close the rear opening 23 as shown in Fig. 1 . 
If desired, a blower (not shown) may be disposed 

5 adjacent to the drum 2 for blowing air or hot air into 
the tumbling chamber to facilitate the drying of cloths 
contained therein. 

The above-described tumbler device operates as 
follows. In the initial state where (a) the drive gear 57 

10 is in the second, disengaged position as shown in Fig. 
1 , (b) the motor 31 is not actuated, (c) the air cylinder 

65 is in the retracted position to keep the drum 2 un- 
locked and (d) the air cylinder 72 is in the extended 
position to maintain the rear opening 23 in the closed 

15 state, damp, entangled cloths and sheets to be treat- 
ed are fed into the drum through the opening 15. 
Then a start switch is turned ON. Thus, the drive mo- 
tor 31 is actuated to start the rotation of the drum 2. 
This causes the entangled cloths and sheets in the 

20 drum 2 to tumble and to be loosened. 

After lapse of a predetermined period of time, the 
motor 31 is OFF. In this case, the sensor 61 is ren- 
dered operable and the drum 2 still slowly rotates by 
inertia. When the latch receiving member 62 is posi- 

25 tioned adjacent to the sensor 61 , this is detected by 
the sensor 61 so that a detection signal is generated. 
The output of the detection signal causes the braking 
mechanism of the motor 31 to actuate so that the mo- 
tor 31 stops rotating. As a result, the drum 2 stops ro- 

30 tating at the predetermined position where the con- 
veyer 4 is in the lower, horizontal position. Then, the 
locking means 6 is operated so that the latch member 

66 is engaged by the latch receiving member 62. The 
cylinder 72 is actuated to rotate the cover plate 17 as 

35 shown in Fig. 5. At the same time, the cylinder 81 is 
actuated to bring the drive gear 57 into meshing en- 
gagement with the driven gear 58. Then, the motor 51 
is driven to cause the conveyer 4 to run for a period 
of time sufficient for completely discharge the con- 

40 tents Y in the drum 2. The discharged cloths and 
sheets are then fed to a next station (not shown) by 
a conveyer (not shown). After the motor 51 has been 
stopped, the cylinder 81 is retracted to disengage the 
gears 57 and 58 from each other, the cylinder 65 is 

45 retracted to unlock the drum 2, and the cylinder 72 is 
extended to close the rear opening 23 with the cover 
plate 17. The unloaded drum 2 is then charged with 
the next feed. 

The above operation can be performed manually 

so in a remote console or automatically. When a belt 
conveyer (not shown) for feeding cloths to be treated 
to the tumbling chamber of the drum 2 is used, the 
whole operation can be carried out in a fully automat- 
ic mode. In an automatic operation, the drive means 

55 3 for rotating the drum 2, the drive means 5 and clutch 
actuation means 8 for driving the conveyer 4, the 
locking means 6 for stopping and holding the drum 2 
in position, actuating means 7 for opening and clos- 
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ing the cover plate 17 and the like devices are elec- 
trically connected to a controller and operated by 
commands from the controller in a manner well 
known per se. 



Claims 

1. A tumbler comprising a frame (1), a cylindrical 
drum (2) rotatably supported by said frame (1 ) for 10 
rotation about a horizontal axis thereof and hav- 
ing an opening (22, 23) in each of the opposite 
ends thereof, and drive means (3) for rotating 

said drum (2), characterized in that conveyer 
means (4) is secured within said drum (2) for ro- 15 
tation therewith and operable to discharge a ma- 
terial placed thereon through one of said open- 
ings (22 and 23) when said drum (2) is maintained 
in a predetermined position. 

20 

2. A tumbler as claimed in claim 1, characterized in 
that means (6) is provided for stopping and main- 
taining said drum (2) at said predetermined pos- 
ition. 

25 

3. A tumbler as claimed in claim 2, characterized in 
that said conveyer means (4) comprises a pair of 
rollers (41 and 42) secured within said drum (2), 
a conveyer belt (43) wound around said rollers 

(41 and 42), a driven member (58) fixed to a shaft 30 
of one of said rollers (41 and 42) at a position out- 
side of said drum (2), actuation means (5) se- 
cured to said frame (1) and having a driving mem- 
ber (57) moveable between an engaging position 
where said driving member (57) engages with 35 
said driven member (58) when said drum is posi- 
tioned at said predetermined position and a dis- 
engaging position where said driving member 
(57) disengages from said driven member (58), 
and means (8) for displacing said driving member 40 
(57) between said engaging and disengaging 
positions. 



4 



EP 0 600 671 A1 




5 



EP 0 600 671 A1 



F I G. 2 




6 



EP 0 600 671 A1 




7 



EP 0 600 671 A1 




EP 0 600 671 A1 




9 



EP 0 600 671 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 93 30 9423 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of 



with indication, where appropriate, 



GB-A-285 384 (P. DIEBOLD) 

* the whole document * 

EP-A-0 541 239 (T0KAI CO.) 

* the whole document * 

GB-A-1 045 206 (ISAAC BRAITHWAITE & SON 
ENGINEERS LIMITED) 
figures 1-5 * 

DE-A-27 56 209 (BOSCH-SIEMENS HAUSGERATE 
GMBH) 

figure 2 * 

DE-A-15 85 890 (GEBR. P0ENSGEN GMBH) 



Relevant 
to claim 



1-3 
1-3 
1 



CLASSIFICATION OF THE 
APPLICATION (Int.Cl.S) 



D06F95/00 



TECHNICAL FIELDS 
SEARCHED (Int.d.5) 

D06F 



The 



search report has been drawn up for all 



Place of torch 


Date of coMpletioa of the tear* 


ExMBieer 


THE HAGUE 


17 March 1994 


Kellner, F 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 
Y : particularly relevant if combined with 

document of the same category 
A : technological background 
O : 
P: 



T : theory or principle underlying the i 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 



10 



DOCUMENT- IDENTIFIER: EP 600671 Al 



PUB-NO: EP000600671A1 

DOCUMENT-IDENTIFIER: EP 6 006 71 Al 

TITLE: Tumbler for loosening 

entangled clothes. 

PUBN-DATE: June 8, 19 94 



INVENTOR-INFORMATION : 

NAME COUNTRY 

NAKAMURA, YOSHIZO JP 



ASSIGNEE-INFORMATION : 

NAME COUNTRY 

TOKAI CO LTD JP 



APPL-NO: EP93309423 
APPL-DATE: November 25, 1993 

PRIORITY-DATA: JP318 76 4 92A (November 27, 19 92) , 

US17281093A (December 27, 1993) 

INT-CL (IPC) : D06F095/00 

EUR-CL (EPC) : D06F095/00 

ABSTRACT : 

CHG DATE=19990617 STATUS=0> A rotating drum 
tumbler for loosening damp, entangled cloths or 
sheets is disclosed which includes a frame (1), a 



file:///CI/Docutnents%20and%20Settings/sgravini/My%20...7850_2010-06-18_EP_600671_Al_M_AccessibleVersion.htm (1 of 2)6/18/2010 6:49:22 AM 



DOCUMENT-IDENTIFIER: EP 600671 Al 



cylindrical drum (2) rotatably supported by the 
frame (1) for rotation about a horizontal axis 
thereof and having an opening ( 22 , 23 ) in each of 
the opposite ends thereof , and drive means (3) for 
rotating the drum (2), and which is characterized 
in that a conveyer (4) is secured within the drum 
( 2 ) for rotation therewith and operable to 
discharge the loosened cloths or sheets placed 
thereon through one of the openings (22 and 23) 
when the drum (2) is maintained in a predetermined 
position with the conveyer (4) being horizontally 

positioned. L 
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